**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 4031-8 (1988) : Methods of physical tests for hydraulic 
cement. Part 8: Determination of transverse and compressive 
strength of plastic mortar using prism [CED 2: Cement and 
Concrete] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi f 7ui^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS: 4031 (Part 8)^1988 

( Reaffirmed 2005 ) 

Indian Standard 

METHODS OF PHYSICAL TESTS FOR 
HYDRAULIC CEMENT 

PART 8 DETERMINATION OF TRANSVERSE AND COMPRESSIVE 
STRENGTH OF PLASTIC MORTAR USING PRISM 

( First Revision ) 

First Reprint JANUARY 1993 
UDC 666.942:666.971.4:539.411 



© Copyright 1989 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr 2 January 1989 



IS : 4031 ( Part 8 ). 1988 



Indian Standard 



METHODS OF PHYSICAL TESTS FOR 
HYDRAULIC CEMENT 

PARTS DETERMIWATION OF TRAIMSVERSE AND COMPRESSIVE 
STRENGTH OF PLASTIC MORTAR USING PRISM 

( First Revision ) 

0. FOREWORD 



0.1 This Indian Standard ( Part 8 ) ( First 
Revision ) was adopted by the Bureau of Indian 
Standards on 10. March 1988, after the draft 
finalized by the Cement and Concrete Sectional 
Committee had been approved by the Civil 
Engineering Division Council. 

0.2 Standard methods of testing cement are 
essential adjunct to the cement specifications. 
This standard in different parts lays down the 
procedure for the tests to evaluate the physical 
propertiesof different types of hydraulic cement. 
The procedure for conducting chemical tests of 
hydraulic cement is covered in IS : 4032-1985*. 

0.3 Originally all the tests to evaluate the 
physical properties of hydraulic cements were 
covered in one standard but for facilitating the 
use of this standard and future revisions, it has 
been decided to print the different tests as diflferent 
parts of the standard and accordingly, this 
revised standard has been brought out in thirteen 
parts. This will also facilitate updating of 



individual tests. Further, since publication of the 
original standard in 1968, a number of standards 
covering the requirements of different equipment 
used for testing of cement, a brief description of 
which was also covered in the standard, had bcea 
published. In this revision, therefore, reference 
is given to different instrument specifications 
deleting the description of the instruments, as it 
has been recognised that reproducible and re- 
peatable test results can be obtained only with 
standard testing equipment capable of giving 
desired level of accuracy. This part ( Part 8 ) 
covers the procedure for determination of com* 
pressive and transverse and compressive strength, 
of plastic mortar. 

0.4 For the purpose of deciding whether a 
particular requirement of this standard is com- 
plied with, the final value, observed or calculat- 
ed, expressing the result of a test or analysis, 
shall be rounded off in accordance with IS : 2 - 
1960*. The number of significant places retained 
in the rounded off value should be the same as 
that of the specified value in this standard. 



♦Method of chemical analysis of hydraulic cement 
(first revision ). 



♦Rules for rounding off numerical values ( revised ). 



1. SCOPE 

1.1 This standard ( Part 8 ) covers the procedure 
for determining the transverse and compressive 
strength of plastic mortar using prism. 

2. SAMPLING AND SELECTION OF TEST 
SPECIMENS 

2*1 The samples of the cement shall be taken 
in accordance with the requirements of 
IS : 3535-1986* and the relevant standard 
specification for the type of cement being tested. 
The representative sample of the cement select- 
ed as above shall be thoroughly mixed before 
testing. 

3. TEMPERATURE AND HUMIDITY 

3.1 The temperature of moulding room, dry 
materials and water shall be maintained at 
27±2''C. The relative humidity of the labora- 
tory shall be 65±5 percent. 



♦Methods of sampling hydraulic cement {first 
revision ). 



3,2 The moist closet or moist room shall be 
maintained at 27±2°C and at a relative humidity 
of not less than 90 percent. 

4. APPARATUS 

4.1 Balance — The balance shall conform to the 
following requirements: 

On balance in use, the permissible variatioa 
at a load of 1 000 g shall be plus or minus 
ro g. The permissible variation on new 
balance shall be one-half of this value. The 
sensibility reciprocal shall be not greater than 
twice the permissible variation. 

Note I — The sensibility reciprocal is generally 
defined as the change in load required to change the 
position of rest of the indicating clement or elements 
of a non-automatic indicating scale a definite amouni 
at any load. 

Note 2 — Self-indicating balance with equivalent 
accuracy may also be used. 

4.2 Standard Weights — The permissible vari- 
ations on weights in use in weighing the cement 
shall be as prescribed in Table 1. 



1 



: 4031 ( Part 8 ) - 1988 



TABLE 1 


PERMISSIBLE VARIATIONS 




ON WEIGHTS 




( Clause 4.2 ) 


Weights 


Permissible Variation on Weights 




IN Use. Plus or Minus 


g 


S 


0) 


(2) 


500 


0-35 


300 


0-30 


250 


0-25 


200 


0-20 


100 


015 


50 


010 


20 


0-05 


10 


004 


5 


003 


2 


002 


1 


001 



4.3 Planetary Mixer — Planetary mixer con- 
fbrming to IS : 10890-1984*. 

4.4 Moulds — Moulds conforming to 4.2 of 
IS : 10078-1982t. 

4.5 Jolting Apparatus — Jolting apparatus con- 
fcming to IS : 10078-19821. 

4*6 Scraper — The scraper shall consist of a 
semi-rigid rubber blade attached to a handle 
about 150 mm long. The blade shall be about 
75 mm long, 50 mm wide and tapered to a thin 
edge about 2 mm thick. 



♦Specification for planetary mixer used in tests of 
cement and pozzolana. 

tSpecification for jolting apparatus used for testing 



4,7 Demoulding Device — Demoulding device as 
shown in Fig. 1. 

5. COMPOSITION OF MORTAR 

5.1 The proportions by mass shall be one part 
of the cement under test, three parts of perfectly 
dry standard sand and 1/2 part of water ( water 
cement ratio =0*50 ). The standard sand shall 
conform to IS : 650-1966*. Potable/distilled 
water shall be used in the test. 

6. PREPARATION OF MORTAR 

6.1 Each mix shall be sufficient for three test 
specimens, that is, 450 g of cement, 1 350 g of 
sand and 225 g of water. Since the three sand 
fractions are usually of equal mass, 450 g 
amounts are weighed successively for the cement 
and for each of the coarse, medium and fine 
sand fractions. Mixing shall be done mechani- 
cally by means of the mixer specified in 4.3. 

6.1.1 Mixing Operation — The mixture being 
in the operation position, the water shall be 
poured into the bowl and the cement added. 
The mixer shall be started at low speed 140±5 
rev/min and, after 30 s, the fine, medium and 
coarse sand fractions in that order shall be added 
steadily during the next 30 s. The mixer shall 
be switched to medium speed ( 285± 10 rev/min ) 
and mixing continued for an additional 30 s. 



♦Specification for standard sand for testing of cement 
(first revision ). 





All dimensions in millimetres. 

Fig. 1 Apparatus for Demoulding Specimens 
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The mixer shall then be stopped for 1 min 30 s. 
During the first 15 s, all the mortar adhering 
to the wall of the bowl shall be removed by 
means of a rubber scraper and thrown into the 
middle of the bowl. The bowl shall be covered 
during the remaining 1 min 15 s. Mixing shall 
then be continued at medium speed (285±10rev/ 
min ) for one minute. 

7. PREPARATION AND CURING OF TEST 
SPECIMENS 

7.1 Moulding of Test Specimens 

7AA The specimens shall be made in a 
laboratory of which the temperature shall be 
27d=2°C and the relative humidity shall be 
65± 5 percent. The moulds and all accessories 
shall be at this specified temperature. The 
moulds shall be lightly oiled inside and their 
external joints sealed ( using, for example, a 
mixture of 3 parts of paraffin wax to 1 part of 
rosin). The mould and its hopper being fixed 
on the jolting table, the first layer of mortar of 
about 320 g shall be introduced directly from 
the mixer into each of the mould compartments 
( that is, by using a spoon of a known capacity ). 
This layer shall be spread by means of steel plate 
levelling tool which is drawn twice forward and 
backward along the mould while processing its 
flanges against the top of the hopper. Sixty jolts 
shall be given to the first mortar layer in 60 s. 
A second identical layer of mortar is then intro- 
duced, levelled and compacted as previously. 
The mould shall then be lifted from the jolting 
table and its hopper removed. The excess mortar 
shall be struck off with a metal straight edge 
held nearly vertical and moved slowly along the 
length of the mould with a transverse sawing 
motion. The surface shall subsequently be 
lightly smoothed, using the same straight edge 
held almost flat. 

7.1.2 Marks identifying the specimens shall be 
made on the moulds. 

7.2 Curing of Test Specimens 

7.2.1 In order to prevent evaporation of water, 
the moulds shall be covered by a steel or rubber 
sheet and placed until demoulding in a moist 
room or cabinet which shall be at a temperature 
of 27±2°C and a relative humidity of not l^ss 
than 90 percent, 

7.2.2 In the case of tests at 24 h, demoulding 
shall be carried out 15 to 20 min before the test 
is due. For tests at other ages, the demoulding 
shall be carried out between 20 and 24 h after 
moulding. If the mortar has not acquired suffi- 
cient strength after 24 h to be handled Without 
danger of deterioration, demoulding may be 
delayed by 24 h, but the fact shall be mentioned 
in the test report. Demoulding shall be done 
with due precautions using the demoulding 
device. Each demoulded test specimen shall 
be weighed and marked on its bottom surface. 
This weight is a check on the procedure. 

7.2.3 After demoulding, the specimens shall 
be cured at 27±2**C by immersing in water, until 



the time for testing. Vertical faces as cast shall 
remain vertical during storage. The specimens 
shall be kept apart from each other, allowing 
free access of water to all their faces. It is con* 
venient to replace the water every 14 days. The 
specimeiis shall be taken from the water less than 
15 min before test. In order to satisfy this con- 
dition, they shall be transported to the test 
machine in a container full of water. They shsil 
then be wiped with a clean cloth, so that any 
deposit that might have accumulated on them 
is removed. 

8. TESTING 

8.1 Bending Strength — The apparatus for bend- 
ing strength tests shall consist of two supports 
in the form of rollers of 10 mm dia, and spaced 
100 or 106*7 mm apart, on which the test prism 
is placed on a side face and of a third roller of 
the same diameter, equidistant from the first two 
and transmitting the load P to the opposite side 
face of the prism. Two of the rollers should be 
free to rock about their centres in order to permit 
uniform distribution of loads over the specimen. 
The prism and rollers shall be placed in electri- 
cally operated testing machine which is capable 
of applying and measuring small loads ( less than 
10 kN) with an accuracy of 1 percent in the 
upper 4/5 of its range. The applied load P shall 
be increased progressively at the rate of 
50±10 N/s. The breaking stress R, in N/mm« 
is 0*002 34 P or 0002 54 P, P in N, depending on 
whether the distance between supports is 100 or 
106*7 mm. This follows from the formula: 



R = 



6M 



where 



M = bending moment, and 
b = side of the square cross-section of 
the prism. 

8.2 Compressive Strength — After the bending 
strength tests, the half prisms shall be kept moist 
until the compressive strength tests are made. 
Each prism shall be tested for compressive 
strength on its side faces, of which an area 
40X40 mm shall be placed between two hard 
metal plates. These shall beat least 10mm thick, 
40*0±0'1 mm wide, more than 40 mm long and 
their surfaces shall be plane to within 0*02 mm. 
The plates shall preferably be of tungsten carbide 
or of steel, with a Vickers hardness index of at 
least 600 ( HV 600 ). During the test, the plate 
shall be guided without friction in such a way 
that the upper is maintained vertically above the 
lower. One of the plates may be slightly in- 
clined to permit perfect contact between it and 
the face of the test specimen. A typical jig used 
for compressive strength test is shown in Fig. 2, 
The plates, test specimen and suitable guides 
shall be placed in a compression machine, the 
upper platten of which shall be mounted on a 
freely moving ball seating centred on the axis of 
compression. The side or diameter of this platten 
shall be not larger than 100 mm on account of 
the small size of the test specimens. The machine 
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shall have an accuracy of 1±1 to 1*5 percent of 
he smallest loads used in the tests, 

8.2,1 The load shall be increased at the rate of 
1 N/mm^ per second up to about half the ex- 
pected crushing load, a hi;gher rate may be used, 
however, the duration of the test shall not be 
less than 10 s. 

9. CALCULATIONS 

9*1 Flexural and compressive strength shall be 



expressed in N/mm^ and shall be determined on 
at least 3 prisms for each age. It is advis- 
able, as far as possible, to avoid having at each 
age more than two prisms from the same batch 
of mortar, 

9.2 The test report shall give all the results but 
the arithmetic means from 3 bending strength 
tests and from 6 compressive strength tests at 
each age shall be taken as the bending and com- 
pressive strengths of the mortar. 
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Fig. 2 Typical Jig for Compressive Strength Test 
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